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小型航空機の操縦性に関する評価方法 








A new category of small aircrafts called LSA (Light Sports Aircraft) has been popular in the world. 
LSA is regarded as new basic aircraft not only for beginner’s flight training but also engineering 
educational fields. For beginners, easy handling of flight should be important and it is required to 
establish the quantitative evaluation methodologies of flight handling qualities for the aircraft design. In 
this study, measurement system of flight control and motion of the aircraft were installed in a motor-
glider which specifications are almost same as LSA and relationships between flight control and aircraft 
motion on basic maneuver. In addition, relationships between aerodynamic derivative coefficients and 
flight handling qualities were clarified by sensory test with flight simulator.  
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数を Table 1に示す． 
 




































































2)  マニューバ時の特性 
・短周期モードの固有振動数 
・操舵力とその安定 
・Pilot Induced Oscillation (PIO) 
































Table 2に示す．  





Fig.1 Short-period natural frequency and damping ratio on 
flight quality 
 

































































𝜔𝑠𝑝  ≅  √−𝑀𝛼 + (𝑍𝛼 ∕ 𝑈)𝑀𝑞 (3) 
  
 𝜁𝑠𝑝  ≅  
(𝑍𝛼 𝑈⁄ ) + 𝑀𝑞 + 𝑀?̇?















の三面図を Fig.2に，また仕様を Table 3に示す． 
 
 
Fig.2 Three dimensional views of HK36 Super Dimona 
 
Table 3 Specifications of HK36 Super Dimona 
Overall length [m] 7.28 
Overall width [m] 16.33 
Overall height [m] 1.90 
Chord length [m] 1.00 
Wing area [m2] 15.30 
Aspect ratio [-] 17.11 
Empty weight [kg] 568 
Maximum takeoff weight [kg] 770 
Engine output [PS] 117 
Cruise speed at 65% (1,800 m TAS) [km/h] 196 
Stall speed, airbrakes retracted (CAS) [km/h] 78 
Rate of climb (ISA SL) [m/s] 5.4 
Glide ratio [-] 1:27 
 
3.1.2 計測システム 



































Fig.4 Test flight path 
また計測は，大利根飛行場（茨城県稲敷郡河内町）を起
点とした空域で行った．また，試験飛行開始時の地上での
気象は 90°方向から平均 10kt の風が吹いており，気温
































































































































Cmα -3.00 -1.80 -0.89 -0.40 -0.20 








































































































サンプルを𝐴1 , 𝐴2 , … . 𝐴𝑡とすると， 
𝐴𝑖が𝐴𝑗に比べて操縦し易いとき ＋2点 
𝐴𝑖が𝐴𝑗に比べてやや操縦し易いとき ＋1点 












Table 5 相関解析結果 
試験 Cmα CLα ζ𝑠𝑝 ω𝑠𝑝 
平均 
嗜好度 
1 -3.0 1.00 0.48 8.25 0.45 
2 -1.8 3.00 0.60 6.05 0.25 
3 -0.9 4.27 0.85 5.33 0.10 
4 -0.4 6.00 1.08 4.95 -0.30 
5 -0.2 8.00 1.23 4.82 -0.50 
標準
偏差 
1.153 2.695 0.317 1.408 0.392 
相関
係数 
-0.923 -0.987 -0.988 0.844 - 
 
 
















































































































 Fig.11 Relationship between ζ
𝑠𝑝








































Table 6 Modification of aerodynamic parameters 
 Before After 
ωsp[/s] 5.33 6.76 
ζsp[−] 0.85 0.68 
Cmα[/deg] -0.89 -2.21 
CLα [/deg] 4.27 3.55 
Cw0[m] 1.90 1.40 
Cwn[m] 1.21 1.40 
bw[m] 11.00 12.00 
λw[−] 0.64 1.00 
ARw[−] 7.07 8.57 
Sw[𝑚
2] 17.11 16.80 
ct0[m] 1.33 1.35 
cwn[m] 0.81 0.70 
bt[m] 3.46 4.40 
λt[−] 0.61 0.52 
ARt[−] 3.24 4.29 
St[𝑚
2] 3.68 4.51 
Vh
∗[−] 0.60 0.92 
Vfus
∗[−] 0.20 0.22 
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Damping ratio ζsp [-]
Before
improvement
After
improvement
